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(67)  Links are set among three hierarchical data 170,
172, and 174 and one moving image data 182. When a
display area overlaps with a link area 176 while an image
is being displayed by using the hierarchical data 170,
switching to display by use of the 0-th hierarchical level
of the hierarchical data 172 is made (link a). When the
display area overlaps with a link area 178 while an image
is being displayed by using the hierarchical data 172,
switching to display by use of the 0-th hierarchical level
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of the hierarchical data 174 is made (link b). The link
destination of another link area 180 of the hierarchical
data170is the moving image data 182 (link c) and moving
image reproduction is started as a result of zoom-up of
this area. The hierarchical data 170 and 172 are held on
the client terminal side and the data existing on the other
side of a switching boundary 184 are transmitted by a
server to the client terminal in a data stream format.
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Description
[Technical Field]

[0001] The present invention relates to an image
processing technique to scale up/down or vertically and
horizontally move an image displayed on a display.

[Background Art]

[0002] A home-use entertainment system that does
not only run a game program but can reproduce a moving
image has been proposed. In this home-use entertain-
ment system, a GPU generates a three-dimensional im-
age using polygons (refer to e.g. Patent Literature 1).

[Citation List]
[Patent Literature]

[0003] [PTL 1]
US 6,563,999 A

[Summary]
[Technical Problems]

[0004] To display various images in a terminal operat-
ed by the user irrespective of whether the image is a still
image or a moving image, it is necessary to ensure suf-
ficient resources such as a storage device for storing
data of a requested image. Furthermore, in a mode in
which animage is displayed with movement of the display
area based on instruction input of the user, it is desirable
that sufficient responsiveness to the instruction input is
obtained even with a high-definition image. Meanwhile,
the optimum display environment the user thinks is di-
versified depending on the performance possessed by
the terminal and the purpose of image display. In the
modern environments enabling acquisition of a huge
number of pieces of content via networks, a technique
allowing free selection of the combination of plural factors
such as content, quality, responsiveness, and charging
system is desired.

[0005] The present invention is made in view of such
problems and an object thereof is to provide a technique
enabling display of a variety of images in an environment
meeting the request of a user.

[Solution to Problems]

[0006] A mode of the present invention relates to an
image display system. This image display system is an
image display system including a client terminal that per-
forms display and moves a display areain animage being
displayed according to a request signal of display area
movement, and a server that connects to the client ter-
minal via a network and transmits image data to the client
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terminal. The client terminal includes a first storage that
stores image data of at least a partial image, an area
parameter decider that decides an area parameter rep-
resenting the position and size of the display area in the
image being displayed according to the request signal of
display area movement, and a display image processor
that draws an image of the display area by using image
data that is defined by the area parameter and is neces-
sary for display and outputs the image to a display device
if the image data necessary for display is stored in the
first storage. The client terminal further includes an op-
erationinformation transmitter that sequentially transmits
information relating to movement of the display area to
the server, and a data reproducer that reproduces data
of an image transmitted from the server and outputs the
data to the display device if the image data necessary
for display is not stored in the first storage. The server
includes a second storage that stores at leastimage data
thatis notstored in thefirst storage, and a data transmitter
that transmits, to the client terminal, data of an image of
the display area drawn by using image data stored in the
second storage based on the information relating to
movement of the display area transmitted from the op-
eration information transmitter.

[0007] Another mode of the present invention relates
to an information processing device. This information
processing device is an information processing device
that performs display and moves a display area in an
image being displayed according to a request signal of
display area movement. The information processing de-
vice includes a storage that stores image data of at least
a partial image, an area parameter decider that decides
an area parameter representing the position and size of
the display area in the image being displayed according
to the request signal of display area movement, and a
display image processor that draws an image of the dis-
play area by using image data that is defined by the area
parameter and is necessary for display and outputs the
image to a display device if the image data necessary
for display is stored in the storage. The information
processing device further includes an operation informa-
tion transmitter that sequentially transmits information re-
lating to movement of the display area to a server con-
nected via a network, and a data reproducer that repro-
duces data of the image of the display area drawn based
on the information relating to movement of the display
area to be transmitted by the server and outputs the data
to the display device if the image data necessary for dis-
play is not stored in the storage.

[0008] Further mode of the present invention relates
toa server. This serverincludes an operation information
receiver that acquires information relating to movement
of a display area from a client terminal that is connected
viaa network and performs display and moves the display
area in an image being displayed according to a request
signal of display area movement, a storage that stores
at least image data that is not stored in a storage device
of the client terminal, and a data transmitter that trans-
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mits, to the client terminal, data of animage of the display
area drawn by using image data stored in the storage if
image data that is defined by the information relating to
movement of the display area and is necessary for dis-
play is not stored in the storage device of the client ter-
minal.

[0009] Even further mode of the present invention re-
lates to an image processing method. This image
processing method is an image processing method to
perform display and move a display area in an image
being displayed according to a request signal of display
areamovementin an information processing device. The
image processing method includes a step of deciding an
area parameter representing the position and size of the
display area in the image being displayed according to
the request signal of display area movement, and a step
of drawing an image of the display area by using image
data that is defined by the area parameter and is neces-
sary for display and outputting the image to a display
device if the image data necessary for display is stored
in a storage of the information processing device. The
image processing method further includes a step of se-
quentially transmitting information relating to movement
of the display area to a server connected to the informa-
tion processing device via a network, and a step of re-
producing data of the image of the display area drawn
based on the information relating to movement of the
display area to be transmitted by the server and output-
ting the data to the display device if the image data nec-
essary for display is not stored in the storage of the in-
formation processing device.

[0010] What are obtained by translating arbitrary com-
binations of the above-described constituent elements
and expressions of the present invention among method,
device, system, computer program, and so forth are also
effective as modes of the present invention.

[Advantageous Effect of Invention]

[0011] According to the present invention, a variety of
images can be displayed with quality and responsiveness
meeting the request of a user.

[Brief Description of Drawings]
[0012]

[FIG. 1]

FIG. 1 is a diagram showing the configuration of an
image display system in the present embodiment.
[FIG. 2]

FIG. 2 is a diagram showing the configuration of an
information processing device in the presentembod-
iment.

[FIG. 3]

FIG. 3 is a diagram showing an appearance config-
uration example of an input device in the present
embodiment.
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[FIG. 4]

FIG. 4 is a diagram schematically showing the rela-
tionship among plural images as display targets in a
mode in which links are introduced in the present
embodiment.

[FIG. 5]

FIG. 5 is a conceptual diagram of hierarchical data
as a processing target in the present embodiment.
[FIG. 6]

FIG. 6 is a diagram schematically showing a state in
which links are set among plural image data includ-
ing hierarchical data in the present embodiment.
[FIG. 7]

FIG. 7 is a diagram showing the configuration of a
control section in the information processing device
of a client terminal in the present embodiment in de-
tail.

[FIG. 8]

FIG. 8is adiagram showing the configuration of func-
tional blocks of a server in the present embodiment.
[FIG. 9]

FIG.9is adiagram showing a data structure example
of a link setting file held by the client terminal in the
present embodiment.

[FIG. 10]

FIG. 10 is a diagram showing a data structure ex-
ample of the link setting file held by the server in the
present embodiment.

[FIG. 11]

FIG. 11 is a diagram schematically showing an ex-
ample of a switching area set for a link area in the
present embodiment.

[FIG. 12]

FIG. 12 is a flowchart showing a processing proce-
dure to perform image display in the client terminal
by the image display system in the present embod-
iment.

[Description of Embodiments]

[0013] FIG. 1 shows the configuration of an image dis-
play system in the present embodiment. As shown in this
diagram, in an image display system 2, client terminals
1a, 1b, -, 1nare each so configured as to be connectable
to a network 3 and perform data transmission and recep-
tion with a server 5. The client terminals 1a, 1b, ---, 1n
perform image display by using image data held by them-
selves and also perform image display by using image
data transmitted from the server 5. As described later, in
the presentembodiment, the reading source of the image
data is seamlessly switched based on a display area
movementrequest by a user. The client terminals 1a, 1b,
-, 1n connect to the network 3 in a wired or wireless
manner. A general technique can be applied to the pro-
cedure relating to establishment of the communication
with the server 5.

[0014] The clientterminals 1a, 1b, ‘-, 1ninclude infor-
mation processing devices 10a, 10b, ---, 10n that execute
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data transmission and reception with the server 5 and
image processing, and display devices 12a, 12b, ---, 12n
that output the result of the image processing by the in-
formation processing devices 10a, 10b, ---, 10n. The dis-
play devices 12a, 12b, ---, 12n may be a television having
a display to output images and a speaker to output
sounds. Hereinafter, the respective symbols will be col-
lectively represented, so that the client terminal 1, the
information processing device 10, and the display device
12 will be employed. The display device 12 may be con-
nected to the information processing device 10 by a wired
cable or may be wirelessly connected by a wireless LAN
(Local Area Network) or the like.

[0015] FIG. 2 shows the configuration of the informa-
tion processing device 10. The information processing
device 10 is so configured as to have an input device 20,
a switch 42, a display processor 44, an audio processor
45, a hard disk drive 50, a recording medium loading
section 52, a disk drive 54, a main memory 60, a buffer
memory 70, and a control section 100. The display proc-
essor 44 has a frame memory to buffer data to be dis-
played on the display of the display device 12.

[0016] The inputdevice 20 accepts a request made by
the user with viewing of a screen displayed on the display
device 12, specifically e.g. a request to move a cursor or
select a file or a command, and a request for scrolling
and scaling-up/down of the screen, and transmits it to
the control section 100 as a signal. The input device 20
can be realized by general input devices such as pointing
device, mouse, keyboard, touch panel, game controller,
and button. The input device 20 and the control section
100 may establish a wireless connection by using the
Bluetooth (registered trademark) protocol or the IEEE
802.11 protocol. Alternatively, they may be connected
via a cable.

[0017] The switch 42 is an Ethernet switch (Ethernet
is registered trademark) and is a device that connects to
external apparatus in a wired or wireless manner and
performs data transmission and reception. The switch 42
is so configured that it connects to the external network
3 via a cable 14 and can receive image data and so forth
from the server 5.

[0018] The hard disk drive 50 functions as a storage
device that stores data. When a removable recording me-
dium such as a memory card is loaded in the recording
medium loading section 52, the recording medium load-
ing section 52 reads out data from the removable record-
ing medium. When a ROM disk exclusively for reading
is loaded in the disk drive 54, the disk drive 54 drives and
recognizes the ROM disk to read out data. The ROM disk
may be an optical disk, a magneto-optical disk, etc. Image
data to be displayed on the display device 12 and pro-
grams and various kinds of data necessary to execute
the respective kinds of processing may be stored in the
hard disk drive 50, the removable recording medium, the
ROM disk, and so forth.

[0019] The control section 100 includes a multi-core
CPU and has one general-purpose processor core and
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plural simple processor cores in one CPU. The general-
purpose processor core is called a PPU (PowerPC Proc-
essor Unit) and the remaining processor cores are called
a SPU (Synergistic Processor Unit).

[0020] The controlsection 100 includes a memory con-
troller that connects to the main memory 60 and the buffer
memory 70. The PPU has a register and includes a main
processor as a main entity to carry out arithmetic oper-
ation. It efficiently assigns, to each SPU, a task as the
basic processing unit in an application to be carried out.
The PPU itself may carry out the task. The SPU has a
register and includes a sub-processor as a main entity
to carry out arithmetic operation and a local memory as
a local storage area. The local memory may be used as
the buffer memory 70.

[0021] The main memory 60 and the buffer memory
70 are storage devices and are configured as a RAM
(random access memory). The SPU has a dedicated
DMA (Direct Memory Access) controller as a control unit
and can perform data transfer between the main memory
60 and the buffer memory 70 at high speed. Furthermore,
it can realize high-speed data transfer between the frame
memory in the display processor 44 and the buffer mem-
ory 70. The control section 100 of the present embodi-
ment realizes a high-speed image processing function
by operating the plural SPUs in parallel. The display proc-
essor 44 is connected to the display device 12 and out-
puts image data according to a request from the user.
The audio processor 45 outputs an audio signal repro-
duced by the control section 100 to the speaker.

[0022] FIG. 3 shows an appearance configuration ex-
ample ofthe inputdevice 20. The inputdevice 20 includes
across key 21, analog sticks 27a and 27b, and four kinds
of operation buttons 26 as operation means operable by
the user. The four kinds of operation buttons 26 are com-
posed of a O button 22, a X button 23, a (I button 24,
and a A button 25.

[0023] In the information processing device 10, to the
operation means of the input device 20, functions for in-
putting a request to scale up/down a display image and
a request for scroll the display image in the vertical and
horizontal directions are assigned. For example, the input
function of the request to scale up/down a display image
is assigned to the right analog stick 27b. The user can
input a request to scale down a display image by pulling
the analog stick 27b to the user side, and can input a
request to scale up a display image by pushing it from
the user side.

[0024] Furthermore, the input function of the request
for scrolling in the vertical and horizontal directions is
assigned to the cross key 21. The user presses down
the cross key 21 and thereby can input a request for
movement in the direction of the pressed cross key 21.
The input functions of these requests may be assigned
to different operation means. For example, the input func-
tion of the scrolling request may be assigned to the an-
alog stick 27a. Hereinafter, scaling-up/down of a display
image and scrolling thereof in the vertical and horizontal
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directions will be often referred to as "movement of the
display area" collectively.

[0025] In the present embodiment, plural image data
are prepared as display targets and the user moves the
display area, which enables the display image to be
switched among the image data. Specifically, when the
display area enters a preset area while a certain image
is being displayed, the image data used for display is
switched. The images before and after the switching may
be data representing the same object in different resolu-
tion ranges or may be data representing completely-dif-
ferent objects.

[0026] Furthermore, the image may be either a still im-
age or a moving image. In order to realize such a mode,
data in which an area for switching to another image data
and image data of the switching destination are set is
prepared in addition to data of the image itself. Herein-
after, such association among plural image data will be
referred to as a "link." Switching image data based on a
link will be referred to as "execution of a link." An area
on an image serving as a trigger of execution of a link
will be referred to as a "link area."

[0027] FIG. 4 schematically shows the relationship
among plural images serving as display targets in such
a mode. In this diagram, three images, i.e. images 156,
158, and 160 are employed as the display targets. Fur-
thermore, it is assumed that a link is set between a link
area 162 of the image 156 and a link area 163 of the
image 158 and a link is set between a link area 164 of
the image 156 and a link area 165 of the image 160.
When the display area overlaps with the link area 162
based on a movement request of the user while the dis-
play image is being generated by using image data of
the image 156, the image data used for display is
switched from the image 156 to the image 158 and the
link area 163 in the image 158 is displayed (arrow A).
[0028] In the example of FIG. 4, an image mainly rep-
resenting, with a high resolution, an area centered at the
pentagon in the image 156 is stored in the hard disk drive
50 as data of another image 158. Furthermore, the link
area 162 and the link area 163 are so set as to have the
same angle of view. This allows an image with a resolu-
tion higher than that of the image 156 to be continuously
displayed by using the data of the image 158. At this time,
in appearance, the image data is switched through only
zoom-in to the pentagon. Thus, the user is not aware of
that such switching is performed.

[0029] Furthermore, betweenthelink area 162 and the
link area 163, an arrow B, i.e. a link in the opposite di-
rectiontothe arrow A, is also set as shown in the diagram.
In this case, after transition of the arrow A, when the user
who has displayed a desired area in the image 158 re-
turns the display area and this display area overlaps with
the link area 163 again, the data used for display is
switched from the image 158 to the image 156 and the
link area 162 in the image 156 is displayed (arrow B).
Also in this case, through only the return of the display
area in the image 158, continuous switching is allowed
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without awareness of the switching of the image data.
[0030] Also in transition from the link area 164 to the
link area 165 (arrow C), similarly, when the display image
overlaps with the link area 164 through zoom-in to the
ellipse while the image 156 is being displayed, the image
data is switched and the link area 165 of the image 160
is displayed. This allows display of an image with a res-
olution higher than that of the image 156. Here, in the
state in which two areas "overlap," the boundaries of the
areas do not need to strictly overlap. It is enough that the
display area exists in a set range in the resolution direc-
tion or on the image plane as described later.

[0031] To effectively dramatize such a link between
image data, it will be possible that the image data is given
a hierarchical structure composed of plural data repre-
senting one image with different resolutions. Further-
more, in scaling-up/down processing of an image based
on instruction input of the user, the hierarchical level of
the data used for drawing is switched depending on the
resolution. This dramatically increases the width of the
resolution that can be represented by using image data
of one unit. Therefore, the flexibility in setting of the link
area increases, and content and service using images
can be diversified. Hereinafter, image data having such
a hierarchical structure will be referred to as "hierarchical
data."

[0032] FIG. 5is a conceptual diagram of the hierarchi-
cal data. The hierarchical data has a hierarchical struc-
ture composed of a 0-th hierarchical level 30, a first hi-
erarchical level 32, a second hierarchical level 34, and a
third hierarchical level 36 in the depth (Z-axis) direction.
Although only four hierarchical levels are shown in this
diagram, the number of hierarchical levels is not limited
thereto.

[0033] The hierarchical data shown in FIG. 5 has a
quad-tree hierarchical structure and each hierarchical
level is formed of one or more tile images 38. All tile im-
ages 38 are formed into the same size with the same
number of pixels and have e.g. 256 x 256 pixels. The
image data of the respective hierarchical levels represent
one image with different resolutions, and the resolution
becomes lower in order of the third hierarchical level 36,
the second hierarchical level 34, the first hierarchical lev-
el 32, and the 0-th hierarchical level 30. For example, the
resolution of the N-th hierarchical level (N is an integer
equal to or larger than 0) may be 1/2 of the resolution of
the (N + 1)-th hierarchical level in both the horizontal (X-
axis) direction and the vertical (Y-axis) direction.

[0034] The hierarchical data is stored in the hard disk
drive 50 in a state of being compressed in a predeter-
mined compression format and is read out from the hard
disk drive 50 to be decoded before being displayed on
the display device 12. Here, the compression format is
not limited and may be any of S3TC format, JPEG format,
and JPEG 2000 format for example.

[0035] Forthe hierarchical structure of the hierarchical
data, the horizontal direction, the vertical direction, and
the depth direction are set as the X-axis, the Y-axis, and
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the Z-axis, respectively, as shown in FIG. 5 and a virtual
three-dimensional space is constructed. When deriving
the change amount of the frame from an instruction input
signal of scrolling and scaling-up/down of the screen,
supplied from the input device 20, the information
processing device 10 derives the coordinates of the four
corners of the frame (frame coordinates) in the virtual
space by using the change amount.

[0036] The frame coordinates in the virtual space are
utilized for loading of compressed data into the main
memory and frame drawing processing, which will be de-
scribed later. For example, for change in the resolution
ofadisplay image, switching boundaries are set between
the respective hierarchical levels on the Z-axis. Further-
more, when the Z-coordinate of the frame goes over this
switching boundary based on a request signal of display
area movement, the hierarchical level used for drawing
of the display image is switched. Then, loading and de-
coding are performed according to need and the display
image is generated by performing scaling-up/down in ac-
cordance with the requested resolution.

[0037] The information processing device 10 may de-
rive information to identify the hierarchical level and tex-
ture coordinates (UV coordinates) at this hierarchical lev-
el instead of the frame coordinates in the virtual space.
Hereinafter, the combination of the information to identify
the hierarchical level and the texture coordinates will also
be referred to as frame coordinates. Moreover, if the im-
age of the processing target is not given the hierarchical
structure, frame coordinates may be represented in the
two-dimensional space of the image plane. Alternatively,
instead of frame coordinates, another parameter by
which the position and size of the frame, i.e. the display
area, are determined may be introduced. For example,
the parameter may be the position of the viewpoint to the
image, the centroid coordinates of the frame and the size
ofthe side thereof, the relative position from the reference
frame and the relative size, etc.

[0038] Furthermore, the frame coordinates are utilized
also when it is determined whether or not to execute a
link by an inside/outside determination with a set link ar-
ea. Moreover, the frame coordinates are utilized also
when the main entity that determines whether or not to
execute a link is switched between the client terminal 1
and the server 5 by an inside/outside determination with
a switching area set near a link area.

[0039] Inordertosmoothly update display in executing
scaling-up/down processing of the screen or scrolling
processing, the information processing device 10 loads
part of hierarchical data from the hard disk drive 50 to
the main memory 60. Furthermore, based on the previ-
ous movement direction of the display area, the informa-
tion processing device 10 may anticipate an area that
will be displayed in the future and decode further part of
the image data loaded to the main memory 60 to store
the decoded data to the buffer memory 70. This makes
it possible to instantaneously switch the image data used
for drawing of the display area at the later necessary
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timing.

[0040] FIG. 6 schematically shows a state in which
links are set among plural image data including hierar-
chical data. In the example of this diagram, the links are
set among three hierarchical data 170, 172, and 174 and
one moving image data 182 and correspondence be-
tween link areas is shown by a dotted arrow. For example,
when the display area overlaps with a link area 176 set
at the second hierarchical level while an image is being
displayed by using the hierarchical data 170, switching
to display by use of the 0-th hierarchical level of the hi-
erarchical data 172 is made (link a). In this case, the link
area of the link destination is the whole image of the 0-
th hierarchical level of the hierarchical data 172.

[0041] Due to such setting, whenzoom-in of the vicinity
of the link area 176 is performed in image display by use
of the hierarchical data 170, first the data used for image
drawing is switched to the 0-th hierarchical level, the first
hierarchical level, and the second hierarchical level of
the hierarchical data 170 and furthermore the hierarchical
data itself is switched to the hierarchical data 172. Thus,
an object in the link area 176 can be further scaled up.
[0042] Conversely, whenzoom-outis performed to the
resolution of the 0-th hierarchical level while an image is
being displayed by using the hierarchical data 172, the
image is returned to the link area 176 of the hierarchical
data 170. Similarly, when the display area overlaps with
alink area 178 set at the second hierarchical level while
an image is being displayed by using the hierarchical
data 172, switching to display by use of the 0-th hierar-
chical level of the hierarchical data 174 is made (link b).
Thereafter, when zoom-out is performed to the resolution
of the 0-th hierarchical level of the hierarchical data 174,
the image is returned to the link area 178 of the hierar-
chical data 172.

[0043] As described above, the target object repre-
sented by these hierarchical datamay be the same object
or may be a completely-different object. In the latter case,
such rendition that a different image world is developed
simultaneously with switching of image data can be re-
alized. Meanwhile, another link area 180 is set in the
hierarchical data 170 and the link destination thereof is
set to the moving image data 182 (link c). For example,
it is possible to bury a title image of this moving image in
the link area 180 as the link source and start reproduction
of the moving image when zoom-up of this area is per-
formed.

[0044] The link destination is not limited to hierarchical
data and moving image and may be stillimage data hav-
ing no hierarchical structure, plural still image data se-
quentially displayed by a slide show, audio data, etc. If
the link destination is set to moving image data or audio
data, the display image may be returned to the image of
the link source when the user stops reproduction or re-
production is completed. If the link destination is data of
a type other than that of image data processed thus far,
such as moving image data or audio data, in addition to
switching of the data of the processing target, a function
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for reproduction and processing of the relevant data is
arbitrarily activated.

[0045] Asabove, inthe presentembodiment, irrespec-
tive of whether or not data is hierarchical data and irre-
spective of whether data is stillimage data, moving image
data, oraudio data, execution of various pieces of content
triggered by the movement of the display area is realized
by connecting plural electronic data by links with the initial
image displayed first defined as the origin. The informa-
tion necessary to setalink is basically a set of information
representing the area of the link source, information re-
lating to data of the link destination, and information rep-
resenting the area of the link destination when this link
destination is an image. Hereinafter, a file in which such
setting is described will be referred to as a "link setting
file." A specific example of the link setting file will be
shown later.

[0046] By variedly connecting individual electronic da-
ta by utilizing such a mechanism, a network including the
respective data as nodes can be infinitely developed.
However, with the limited storage area in the client ter-
minal 1, the amount of data that can be stored is limited.
Meanwhile, in the case of distributing data via the network
3, the output performance such as responsiveness easily
changes depending on the network environments, the
resources possessed by the clientterminal, the data size,
and so forth.

[0047] Inthe presentembodiment, amodeis employed
in which the client terminal 1 holds part of plural data
among which links are set and the server 5 performs data
distribution according to need in association with the
movement of the display area in the client terminal 1.
Due to this, under unified operability, with expansion of
the accessible range on the data network, distinction of
data is clarified based on whether or not the data is held
in the client terminal 1. This makes quality management
and charging control easy.

[0048] Forexample, the hierarchical data 170 and 172
in the data network shown in FIG. 6 are stored in the hard
disk drive 50 of the client terminal 1. Furthermore, in ex-
ecution of the link b or the link ¢, whose link destination
is data not held by the client terminal 1, the client terminal
1 switches the data reading source from its own hard disk
drive 50 to the server 5. In FIG. 6, a one-dot chain line
184 represents the switching boundary thereof. The data
existing on the other side of the switching boundary are
transmitted by the server 5 to the client terminal 1 in a
data stream format and the client terminal 1 sequentially
reproduces and outputs the transmitted stream.

[0049] Inthe clientterminal 1 and the server 5, a similar
link setting file is held regarding the same image data.
This enables the side of the server 5 to trace the move-
ment of the display area and execution of a link in the
client terminal 1. However, to clarify the reading source
of data of the link destination, the format of information
relating to the data of the link destination in the link setting
file is changed depending on the reading source of the
data and whether the client terminal 1 or the server 5
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holds this link setting file. This information is adaptively
changed according to the data acquisition status in the
client terminal 1.

[0050] FIG. 7 shows the configuration of the control
section 100 in the information processing device 10 of
the client terminal 1 in detail. The control section 100
includes an input information acquirer 102 that acquires
information input from the input device 20 by a user, a
frame coordinate decider 110 that decides the frame co-
ordinates of the frame that should be displayed next, and
a load section 112 that decides the data that should be
newly loaded and loads it from the hard disk drive 50.
The control section 100 further includes a decode section
114 that decodes image data, a display image processor
116 that draws an image of the display area, a moving
image reproducer 118 thatreproduces moving image da-
ta, and an audio reproducer 120 that reproduces audio
data.

[0051] The control section 100 further includes a link
determiner 106 that determines the necessity of execu-
tion of a link and information transmission to the server
5, an operation information transmitter 104 that transmits
operation information in the client terminal 1 to the server
5, and a data receiver 108 that receives data from the
server 5. In the hard disk drive 50, image data, moving
image data, audio data, and link setting files are stored.
As described above, the link setting file is created for
each of the image data of the link source.

[0052] As showninFIG. 7 and FIG. 8 to be described
later, the respective elements described as functional
blocks to execute various kinds of processing can be
formed of CPU (Central Processing Unit), memory, and
other LSls in terms of hardware, and are realized by a
program loaded to the main memory 60 and so forth in
terms of software. As already described, the control sec-
tion 100 has one PPU and plural SPUs and the PPU and
the SPUs can form the respective functional blocks indi-
vidually alone or in cooperation. Therefore, it is under-
stood by those skilled in the art that these functional
blocks can be realized in various forms by only hardware,
only software, or a combination of them, and they are not
limited to either one.

[0053] The inputinformation acquirer 102 acquires the
contents of an instruction, such as start/end of image
display, selection of an image file, and movement of the
display area, input to the input device 20 by the user. The
frame coordinate decider 110 decides the frame coordi-
nates of each time determined by the frame rate in ac-
cordance with the frame coordinates of the present dis-
play area and information on a display area movement
request input by the user. Specifically, the frame coordi-
nate decider 110 calculates a movement velocity vector
from a request signal of display area movement acquired
from the input device 20 and decides the frame coordi-
nates of each time according to it. The information on
these frame coordinates is first notified to the link deter-
miner 106.

[0054] The link determiner 106 monitors whether or
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not the frame coordinates notified from the frame coor-
dinate decider 110 overlap with a link area with reference
to the link setting file that is loaded from the hard disk
drive 50 in advance and corresponds to the image as the
display target at the time. At the link destination set in
the link setting file, data stored in the hard disk drive 50
and data held by the server 5 may exist in a mixed man-
ner.

[0055] If the link destination is data stored in the hard
disk drive 50, identification information of the data is set
as the information relating to the data of the link destina-
tion. If the link destination is data held by the server 5,
information to identify the server 5 is set and the specific
identification information of the data does not need to be
set. This is because the link to the data held by the server
5 is executed on the side of the server 5 substantially.
[0056] Then, when the frame overlaps with the link ar-
ea whose link destination is data stored in the hard disk
drive 50, the link determiner 106 determines to execute
the link and returns the identification information of the
data of the link destination to the frame coordinate de-
cider 110. If the data of the link destination notified in this
manner is image data, the frame coordinate decider 110
converts the frame coordinates decided previously to
frame coordinates in the coordinate system of the image
of the link destination. The coordinate conversion can be
easily carried out because the link area in the image of
the link source is associated with the link area in the im-
age of the link destination in the link setting file.

[0057] Furthermore, the frame coordinate decider 110
notifies the identification information of the image data
and the decided frame coordinates to the load section
112, the decode section 114, and the display image proc-
essor 116. If the link determiner 106 has determined to
execute the link, the frame coordinate decider 110 noti-
fies the identification information of the image data of the
link destination and the frame coordinates obtained after
the coordinate conversion. If the link destination is mov-
ing image data or audio data, the identification informa-
tion thereof is notified to the load section 112. The deter-
mination of the type of the data of the link destination is
permitted by making information thereof be included in
the identification information of the data of the link des-
tination in the link setting file. If the file name of the data
is employed as the identification information, the type of
the data can be determined by using a general extension.
[0058] On the other hand, when the frame enters a
predetermined range of a link area whose link destination
is data held by the server 5, the link determiner 106 no-
tifies the operation information transmitter 104 of the
identification information of the server 5 set as informa-
tion on the link destination and the identification informa-
tion of the image data used for display at the time. The
operation information transmitter 104 receives the noti-
fication from the link determiner 106 and establishes
communication with the server 5 to notify the identifica-
tion information of the image data used for display at the
time. Moreover, the operationinformation transmitter 104
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starts acquisition of the frame coordinates from the frame
coordinate decider 110 and sequentially transfers the rel-
evant information to the server 5.

[0059] The communication with the server 5 is estab-
lished to transmit the operation information in the client
terminal 1 when the display area gets close to the link
area to such an extent that it can be expected to enter
the link area before actually overlapping with the link ar-
ea. This allows the link to be smoothly executed on the
side of the server 5 when the display area actually over-
laps with the link area. For this purpose, an area with a
predetermined size including the link area is set as a
switching area. The switching area may be individually
set for each link area in the link setting file or may be set
as the same range for all link areas.

[0060] Furthermore, for example when the frame gets
out of the switching area, the link determiner 106 acquires
notification indicating this from the server 5 and notifies
it to the operation information transmitter 104. In this
case, the operation information transmitter 104 ends the
transmission of the frame coordinates to the server 5.
Alternatively, the link determiner 106 itself may determine
whether or not the frame has gotten out of the switching
area.

[0061] The load section 112 decides the tile images
that should be loaded to the main memory 60 based on
the information from the frame coordinate decider 110.
Thereafter, if there are the tile images that have not yet
been loaded, the load section 112 loads data of these
tile images from the hard disk drive 50 to the main mem-
ory 60. The tile images that should be loaded to the main
memory 60 are tile images included in the frame notified
from the frame coordinate decider 110, tile images in a
predetermined range around these tile images, tile im-
ages in an area that is expected to be necessary in the
future from the transition of the past frame coordinates,
and so forth.

[0062] In such tile images, an image of a link destina-
tion that is expected to be necessary in the future is also
included. Data other than the data necessary for drawing
of the immediately-subsequent display image may be
constantly loaded at a predetermined time interval for
example. Furthermore, based on the identification infor-
mation of moving image data or the identification infor-
mation of audio data notified from the frame coordinate
decider 110, the load section 112 supplies the relevant
file from the hard disk drive 50 to the moving image re-
producer 118 or the audio reproducer 120.

[0063] Based on the information on frame coordinates
acquired from the frame coordinate decider 110, the de-
code section 114 reads out data of tile images from the
main memory 60 to decode it and store the decoded data
in the buffer memory 70. At this time, the decode section
114 gives priority to and decodes the data that have not
yet been stored in the buffer memory 70, of the data of
the frame that should be displayed immediately subse-
quently, and further decodes the periphery thereof, an
area that is expected to be displayed in the future, and
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so forth in accordance with a predetermined rule. The
display image processor 116 reads out the correspond-
ing image data from the buffer memory 70 based on the
frame coordinates of the next frame acquired from the
frame coordinate decider 110, and draws an image of
the frame in the frame memory of the display processor
44.

[0064] Thedatareceiver 108receives datatransmitted
from the server 5 according to the movement of the dis-
play area in the client terminal 1. The data received here
is data of a moving image obtained by the movement of
the display area in a still image according to a display
area movement request or moving image or audio data
set as a link destination in advance, and is transmitted
in real time by the server 5 with a low-delay codec. As
above, even when the link destination is a stillimage such
as hierarchical data, the need to transmit the hierarchical
data itself is eliminated by transmitting video obtained by
the movement of the display area thereof as a moving
image stream in real time.

[0065] The moving image reproducer 118 reproduces
moving image data loaded from the hard disk drive 50
by the load section 112 or moving image data received
from the server 5 by the data receiver 108, and outputs
the reproduced data to the display processor 44. The
audio reproducer 120 reproduces audio dataloaded from
the hard disk drive 50 by the load section 112 or audio
data received from the server 5 by the data receiver 108,
and outputs the reproduced data to the audio processor
45.

[0066] Ina period duringwhich data is transmitted from
the server 5, this data is output with priority given thereto.
This switches the reading source of the output data. Due
to such a configuration, irrespective of whether the read-
ing source of the data is the hard disk drive 50 or the
server 5, update of the display image triggered by a dis-
play area movement request, display of a moving image
of a link destination, and audio reproduction can be re-
alized in the same manner in appearance.

[0067] The server 5 may have a configuration similar
to that of the information processing device 10 shown in
FIG. 2 basically. FIG. 8 shows the configuration of func-
tional blocks of the server 5. The server 5 includes a link
setting file storage 246 in which link setting files are stored
and a data storage 244 in which image data, moving im-
age data, and audio data are stored.

[0068] The server 5 further includes an operation in-
formation receiver 230 that receives operation informa-
tion from the client terminal 1, a link determiner 232 that
determines the necessity of execution of a link and infor-
mation reception from the client terminal 1, and a frame
coordinate decider 234 that decides the frame coordi-
nates of each frame. The server 5 further includes a load
section 112 that decides the data that should be newly
loaded and loads it from the data storage 244, a frame
drawing section 238 that decodes image data and draws
an image of the display area as the frame of a moving
image, and a data transmitter 242 that transmits moving
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image data or audio data to the client terminal 1.

[0069] The link setting file storage 246 stores link set-
ting files having the same structure as that of the link
setting files stored in the hard disk drive 50 of the infor-
mation processing device 10. Because the server 5 nor-
mally grasps information of all data, information relating
to data of the link destination in the link setting file held
by the server 5 is the identification information of this
data. If the client terminal 1 also holds the data of the link
destination, information representing this is made to be
included in the information relating to the data of the link
destination and thereby the reading source is switched
to the hard disk drive 50 of the client terminal 1.

[0070] If this is employed, the link setting file stored by
the link setting file storage 246 differs depending on what
data the client terminal 1 holds. Therefore, in a mode in
which the server 5 connects to the plural client terminals
1a, 1b, -+, 1n like in the image display system 2 shown
in FIG. 1, the link setting file is prepared for each client
terminal.

[0071] The operation information receiver 230 estab-
lishes communication in accordance with a request from
the operation information transmitter 104 of the client ter-
minal 1 and receives the identification information of im-
age data displayed in the client terminal 1 at the time.
Furthermore, it receives frame coordinates in real time.
The link determiner 232 monitors whether or not the rel-
evant frame overlaps with a link area with reference to a
link setting file stored by the link setting file storage 246.
[0072] Then, when the frame overlaps with a link area
whose link destination is data not held by the client ter-
minal 1, the link determiner 232 determines to execute
a link. Furthermore, if the data of the link destination is
image data, the link determiner 232 notifies the identifi-
cation information thereof to the frame coordinate decider
234. On the other hand, if this data is moving image data
or audio data, the link determiner 232 notifies the identi-
fication information of this data to the load section 236.
[0073] Moreover, when the frame gets out of a switch-
ing area that has triggered transmission of frame coor-
dinates from the client terminal 1 or when the frame en-
ters a link area whose link destination is data held by the
client terminal 1, the link determiner 232 notifies this to
the link determiner 106 of the client terminal 1.

[0074] When the link determiner 232 has determined
to execute a link, the frame coordinate decider 234 con-
verts frame coordinates received from the operation in-
formation receiver 230 to frame coordinates in the coor-
dinate system of the image of a link destination notified
from the link determiner 232. The frame coordinate de-
cider 234 notifies the identification information of the im-
age data of the link destination and the frame coordinates
obtained after the coordinate conversion to the load sec-
tion 236 and the frame drawing section 238. The load
section 236 loads the necessary data from the data stor-
age 244 to a memory not shown in the diagram based
on the information from the frame coordinate decider 234.
[0075] The frame drawing section 238 reads out data
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from the memory and decodes it based on the frame
coordinates to store the decoded data in a buffer memory
not shown inthe diagram and draw animage of the frame.
The operation of the load section 236 and the frame draw-
ing section 238 may be the same as the operation of the
load section 112, the decode section 114, and the display
image processor 116 in the information processing de-
vice 10, described above. However, the frame drawing
section 238 performs compression coding of moving im-
age data whose frame is the drawn image in a predeter-
mined format and then sequentially supplies the coded
data to the data transmitter 242.

[0076] Furthermore, based on the identification infor-
mation of moving image data of the link destination no-
tified from the link determiner 232 or the identification
information of audio data, the load section 236 loads the
relevant data from the data storage 244 and sequentially
supplies it to the data transmitter 242. The data transmit-
ter 242 sequentially transmits the moving image data or
audio data supplied from the load section 236 or the
frame drawing section 238 to the data receiver 108 of
the client terminal 1.

[0077] FIGS. 9 and 10 show data structure examples
of link setting files. A link setting file 22a shown in FIG.
9 is stored in the hard disk drive 50 of the client terminal
1 and a link setting file 22b shown in FIG. 10 is stored in
the link setting file storage 246 of the server 5, and they
are associated with the same image data. In the link set-
ting files 22a and 22b, a description on one row corre-
sponds to one link. They are formed of four kinds of fields,
i.e. alink source image frame field 302, an effective scale
range field 304, a link destination file field 306, and a link
destination image frame field 308.

[0078] As described above, the client terminal 1 and
the server 5 hold similar link setting files. This allows the
server 5 to trace motion relating to display in the client
terminal 1. Therefore, in the link setting file 22a of FIG.
9 and the link setting file 22b of FIG. 10, the link source
image frame field 302, the effective scale range field 304,
and the link destination image frame field 308 each have
the same setting. On the other hand, as described above,
the formats of information relating to link destination data
in the link destination file field 306 are different from each
other.

[0079] The link source image frame field 302 sets, by
predetermined frame parameters, an area that causes
switching to another image data in the image being dis-
played, i.e. alink area. This area is equivalent to e.g. the
link area 163 in the link of the arrow B in FIG. 4. In this
example, the frame parameters are represented by the
values of the following four parameters when a rectangle
that has the same center as that of the image of the dis-
play target, is circumscribed to this image and has a pre-
determined value as its aspect ratio is employed as a
reference frame: the ratio of the amount of horizontal
offset from this reference frame; the ratio of the amount
of vertical offset; the scaling-up rate; and the rotation an-
gle. However, the setting method of the link area is not
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limited thereto and e.g. coordinates of four corners in the
three-dimensional space shown in FIG. 5 may be em-
ployed.

[0080] The effective scale range field 304 specifies the
width of the scaling-up rate with which the link is effective,
with the scaling-up rate in the link source image frame
field 302 regarded as the start point. On the first row in
the link setting files 22a and 22b, the scaling-up rate of
the link area shown in the link source image frame field
302 is "2.0" and the value of the effective scale range
field 304 is "98.0." Therefore, such setting is obtained
that the link is set effective and image data is switched
when the frame has a scaling-up rate of 2.0 to 100.0.
[0081] For example, in the link of the arrow B in FIG.
4, switching to the image 156 is made when the frame
overlaps with the link area 163 as a result of zoom-out
of the image, i.e. scaling-up of the frame from a frame
smaller than the link area 163 of the image 158. There-
fore, to set the link effective when the scaling-up rate of
the frame is equal to or higher than "2.0," which is the
scaling-up rate of the link area 163, the value of the ef-
fective scale range field 304 is set to a positive value.
Due to this, the link can be set effective even when the
display area is moved to a range including the link area
163 after the scaling-up rate is sufficiently raised in dis-
play of the image 158.

[0082] Meanwhile, in the link of the arrow A in FIG. 4,
switching to the image 158 is made when the frame over-
laps with the link area 162 as a result of zoom-in of the
displayimage, i.e. scaling-down of the frame from a frame
larger than the link area 162 of the image 156. Therefore,
like on the second row in the link setting files 22a and
22b, the effective scale range field 304 is setto anegative
value such as "-1.0." The link destination file field 306
sets information relating to data of the link destination.
For example, if the data of the link destination is held on
the side of the client terminal 1, the file name of this data
is set in the link setting file 22a held on the side of the
client terminal 1.

[0083] On the first row and the second row in the link
setting file 22a, hierarchical data with names of
"parent_0" and "child_0" are set. Therefore, when the
relevant link is executed, an image of these hierarchical
datais displayed in accordance with a display area move-
ment request of the user by cooperation of the frame
coordinate decider 110, the load section 112, the decode
section 114, and the display image processor 116 of the
information processing device 10.

[0084] Furthermore, on the third row, the data of the
link destination is set to "AAA.mp4." From this extension,
it turns out that the data of the link destination is moving
image data compressed in the MPEG-4 format. Thus, in
link execution, the load section 112 of the information
processing device 10 supplies moving image data with
a file name of "child.mp4" from the hard disk drive 50 to
the moving image reproducer 118. Thereby, the relevant
moving image is reproduced. This applies also to audio
data.
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[0085] On the other hand, if the data of the link desti-
nation is not held on the side of the client terminal 1, the
address of the server 5 or the like is set in the link desti-
nation file field 306. On the fourth row in the link setting
file 22a, the link destination is set to "/server1/aaal." Spe-
cifically, this means that output data needs to be acquired
from a server represented by "/server1/aaa/" because
the data of the link destination in this link is not stored in
the hard disk drive 50 of the client terminal 1.

[0086] For such alink, the client terminal 1 establishes
communication with the server 5 set with "/server1/aaa/"
at the timing when the frame enters the above-described
switching area, to sequentially transmit frame coordi-
nates. Meanwhile, if the data of the link destination is not
held on the side of the client terminal 1, the file name of
this data is set in the link destination file field 306 in the
link setting file 22b held on the side of the server 5.
[0087] Specifically, if frame coordinates are transmit-
ted as described above at the timing when the frame
enters the switching area for the link of the fourth row in
the link setting file 22a in FIG. 9, the server 5 refers to
the link setting file 22b in FIG. 10 and determines whether
or not to execute the link of the same fourth row. In the
link setting file 22b held by the server 5, moving image
data with a name of "BBB.mp4" is set as the link desti-
nation. Therefore, this moving image data can be trans-
mitted to the side of the client terminal 1 at the time of
link execution.

[0088] On the other hand, if the side of the client ter-
minal 1 holds the data of the link destination, information
indicating that the client terminal 1 holds this data is add-
ed to the link destination file field 306 in addition to the
file name of the data of the link destination. In the link
setting file 22b of FIG. 10, regarding the links of the first
to third rows, characters of "/client1/" are added before
the respective file names and thereby that the relevant
data are held by the client terminal 1 is shown. This char-
acter information may be the address of the client termi-
nal 1 or the like.

[0089] If frame coordinates get out of the switching ar-
ea of the link of the fourth row or if frame coordinates
enter the link area of the first to third row or the switching
area of the corresponding link, the link determiner 106
ofthe server 5 that has been receiving frame coordinates
because the frame had entered the switching area of the
link of the fourth row like in the above-described example
notifies this to the link determiner 106 of the client terminal
1. Thereby, the transmission of the frame coordinates
from the client terminal 1 is stopped.

[0090] AsshowninFIGS.9and 10, the setting contents
of the link setting file change depending on whether or
not the data of the link destination is held by the client
terminal 1. Therefore, for example when the user who
operates the client terminal 1 purchases data and for-
mally downloads it from the server 5, both of the link
setting files 22a and 22b are rewritten. At this time, the
client terminal 1 and the server 5 rewrite their own link
setting files when detecting the download.
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[0091] The link destinationimage frame field 308 spec-
ifies the data after switching, i.e. the frame of a link area
in the image of the link destination, by frame parameters
for this image. As described above, the link setting files
22a and 22b are created for each of image data of the
link source. Specifically, information on the links of the
arrows A and C in FIG. 4 is described in the link setting
file corresponding to data of the image 156, and the link
information of the arrow B is described in the link setting
file corresponding to data of the image 158. By employing
this, even when links are bidirectionally set, the behavior
thereof can be set independent. For example, it is also
possible to make areas different between the link areas
162 and 163 in the transition of the arrow A and the link
areas 163 and 162 in the transition of the arrow B in FIG.
4.

[0092] FIG. 11 schematically shows an example of the
switching area set for the link area. This diagram repre-
sents partofalink area 260 set for hierarchical data form-
ing a three-dimensional space like that shown in FIG. 5.
For this link area 260, first on the image plane (XY plane)
of the same resolution, an area 262 including the link
area 260 and a range of a predetermined width (AX, AY)
around it is decided. Moreover, images obtained by
changing the image of this area 262 in the resolution
direction (Z-axis direction) to predetermined extents (=
AZ) are defined as the upper limit/lower limit in the res-
olution direction.

[0093] Thethree-dimensional areaformed in this man-
ner is employed as a switching area 264 of the link area
260. As shown in FIGS. 9 and 10, also when a link area
itself has a width in the resolution direction, similarly a
switching area can be set by further changing the reso-
lution from the upper limit and lower limit of the resolution
to predetermined extents (+ AZ).

[0094] Next, the operation of the data supply system
realized by the configuration described thus far will be
explained. FIG. 12 is a flowchart showing a processing
procedure to perform image display in a client terminal
by the image display system. In this flowchart, processing
continuously executed is also represented by one rec-
tangle in some cases for convenience. First, the user
carries out selection of an initial image and so forth and
orders start of image display with the client terminal 1.
Thereupon, the initial image is displayed by cooperation
of the load section 112, the decode section 114, the dis-
play image processor 116, and so forth in the information
processing device 10 of the client terminal 1 (S34).
[0095] When the user inputs a request of display area
movement in this state (S36), the link determiner 106
determines whether or not the frame enters a switching
area of a link whose link-destination data is not held on
the side of the client terminal 1, among links set in link
setting files (S38). If frame coordinates do not fall within
aswitching area (N of S38), a new display image is output
by displaying a display area defined by these frame co-
ordinates by cooperation of the load section 112, the de-
code section 114, the display image processor 116, and
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so forth (S42).

[0096] At this time, if the frame has entered a link area
of a link whose link-destination data is held on the side
of the client terminal 1, switching to image data of this
link destination is made. If the data of the link destination
is moving image data or audio data, this data is repro-
duced. If the frame coordinates fall within a switching
area (Y of S38), the operation information transmitter 104
establishes communication with the server 5 to transmit
the identification information of the image data being dis-
played at the time and then start transmission of frame
coordinates (S40).

[0097] Based on the information transmitted from the
operation information transmitter 104, the server 5 starts
tracing of the display area in the client terminal 1 (S44).
At this time, the load section 236 and the frame drawing
section 238 may operate similarly to the load section 112,
the decode section 114, and the display image processor
116 of the client terminal 1 to thereby draw the actual
display area. Simultaneously, the link determiner 232 re-
fers to the link setting file associated with the image data
being displayed in the client terminal 1, and monitors
whether or not the frame enters a link area whose link
destination is data not held by the client terminal 1 and
whether or not the frame exists inside a switching area
(S46, S50).

[0098] If the frame does not enter the relevant link area
and does not get out of the switching area (N of S46, N
of S50), this state is kept. During this, the client terminal
1 continues to output a new display image in response
to display area movement requests while transmitting
new frame coordinates to the server 5 (N of S54, N of
S56, S40, S42). In the server 5, if the link determiner 232
detects that the frame has entered a link area whose link
destination is data not held by the client terminal 1 (Y of
S46), the data transmitter 242 transmits the data of the
link destination to the client terminal 1 (S48).

[0099] The data to be transmitted is a moving image
obtained by the movement of the display area on the
image of the link destination, either of a moving image
and audio specified as the link destination, or a combi-
nation thereof as described above. From the timing of
the arrival of the data transmitted from the server 5, the
client terminal 1 gives priority to reproduction of this data
and outputs it (S42). During this, the server 5 continues
to transmit the movement image of the display area ac-
cording to the movement of frame coordinates, moving
image data, oraudio data as a stream. The clientterminal
1 stops the drawing processing of the display area and
continues the transmission of frame coordinates to the
server 5 (N of S54, N of S56, S40).

[0100] The frame coordinates transmitted by the client
terminal 1 at this time may remain ones for the image
displayed atthe timingwhen frame coordinates are trans-
mitted by the processing of S40 at first. The server 5
converts these frame coordinates to frame coordinates
on the image of the link destination. This eliminates the
need for the client terminal 1 to recognize what image
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the link destination is. Alternatively, instead of the frame
coordinates, a request signal of display area movement
acquired by the input information acquirer 102 may be
transferred as it is.

[0101] If the frame gets out of the link area whose link
destination is data not held by the client terminal 1, the
server 5 stops the data transmission (N of S46). However,
the link determiner 232 continues monitoring during a
period when this frame exists inside the switching area
(N of S50). The processing sequence proceeds to the
same processing procedure as that of the case of N of
S46 also when a moving image or audio of the link des-
tination is reproduced to the last or when a link to data
held by the client terminal 1 is further executed for ex-
ample. However, if the link to the data held by the client
terminal 1 is one whose link destination is an image or
area different from the image originally displayed, the
identification information of the relevant image data or
information relating to the area is transmitted to the client
terminal 1.

[0102] If the data transmission from the server stops
or a notification of a link to another image data or area
is made, the client terminal 1 makes switching to data
output by use of its own held data. If the frame gets out
of the switching area (Y of S50), the link determiner 232
of the server 5 notifies this to the client terminal 1 and
then ends the tracing of the display area (S52).

[0103] When receiving this notification (Y of S56), the
client terminal 1 ends the transmission of frame coordi-
nates to the server 5 (S58) and monitors whether or not
the frame enters a switching area again (S38). By repe-
tition of the above-described processing, similar output
is made in the client terminal 1 irrespective of where the
data is read out from. Meanwhile, due to transmission of
only data not held by the client terminal 1 from the server
5 in a stream format, distinction of data is clearly made
inside the system.

[0104] Ina conventional technique such as a map dis-
play system in which image data is transmitted from a
network server to be displayed by a client terminal, both
of network transmission of the image data and a caching
mechanism in the client terminal are utilized and display
is updated at the timing when the data of the display area
iscompleted. In such aform, responsiveness until display
is determined depending on the band of the transmission
channel, the performance of the cache mechanism, and
so forth across the board irrespective of the intension of
the user.

[0105] Furthermore, due to the caching by the client
terminal, distinction from data thatis originally possessed
by the user and is stored in a hard disk drive or the like
is ambiguous. Therefore, even when charging the user
for the provision of image data is attempted, it is difficult
to set the boundary for it.

[0106] Inthe present embodiment, the reading source
of data can be seamlessly switched without change in
operability in the client terminal 1. On the other hand,
distinction of data is made depending on whether or not
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the data is held by the client terminal 1 and thus quality
and charging management thereof can be easily carried
outforeach data. Forexample, in the case of transmitting
image data not held by the client terminal 1 from the serv-
er 5, a trailer, an excerpt, or an image with lower time
resolution and spatial resolution, of an original moving
image or still image, is employed and only reproduction
and output are performed in the client terminal 1. If the
user who has viewed it decides to purchase it, data of
the original moving image or still image is downloaded
to the hard disk drive 50 through charging processing.
[0107] If this is employed, data formally purchased is
data that has little dependence on the band of the trans-
mission channel, the performance of the cache mecha-
nism, and so forth and has ensured quality and respon-
siveness, and data before the purchase is data whose
contents and quality are controlled and whose respon-
siveness depends on the environments. As a result, the
user can decide to purchase data after modestly check-
ing the data before the purchase and is allowed to view
it by the same operation irrespective of the purchase.
Furthermore, even with aterminal having poor resources,
the user can trace a data network hugely extending by
the link mechanism and enjoy various pieces of content.
[0108] The presentinventionisexplained above based
on the embodiment. The above-described embodiment
is exemplification and it will be understood by those
skilled in the art that various modification examples can
be made in the combinations of the respective constituent
elements and the respective processing processes
thereof and these modification examples are also within
the scope of the present invention.

[0109] For example, in the embodiment, either one of
the client terminal 1 and the server 5 makes determina-
tion as to link execution and notifies the result thereof to
the counterpart to thereby entrust the subsequent link
execution processing to the counterpart. However, the
notification to the counterpart device may be omitted by
always making determination as to link execution in both
devices. In this case, e.g. a mode can also be realized
in which data is transmitted from the server 5 in advance
ate.g. thetiming when the display area enters a switching
area and the output is switched to the data transmitted
from the server when determination as to link execution
is made on the side of the client terminal 1.

[0110] Furthermore, in the embodiment, the server 5
traces the display area in the client terminal 1 only when
the frame exists in a switching area. However, the server
5 may always trace the display area irrespective of the
position of the frame. In this case, the server 5 may trans-
mit data to the client terminal 1 only when a link to data
not held by the client terminal 1 is executed, or may con-
tinue to transmit all data irrespective of whether or not
the client terminal 1 holds the data. In the latter case, the
reading source of data may be switched on the side of
the client terminal 1 depending on whether or not the
client terminal 1 itself holds the data.
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[Reference Signs List]

[0111] 1 Client terminal, 2 Image display system, 5
Server, 10 Information processing device, 12 Display de-
vice, 20 Input device, 22a Link setting file, 22b Link setting
file, 38 Tile image, 50 Hard disk drive, 60 Main memory,
70 Buffer memory, 100 Control section, 102 Input infor-
mation acquirer, 104 Operation information transmitter,
106 Link determiner, 108 Data receiver, 110 Frame co-
ordinate decider, 112 Load section, 114 Decode section,
116 Display image processor, 118 Moving image repro-
ducer, 120 Audio reproducer, 230 Operation information
receiver, 232 Link determiner, 234 Frame coordinate de-
cider, 236 Load section, 238 Frame drawing section, 242
Data transmitter, 244 Data storage, 246 Link setting file
storage.

[Industrial Applicability]

[0112] As described above, the present invention can
be applied to information processing device and informa-
tion processing system such as computer, game device,
image display device, and content providing server.

Claims
1. An image display system comprising:

a client terminal that performs display and
moves a display area in an image being dis-
played according to a request signal of display
area movement; and

a server that connects to the client terminal via
a network and transmits image data to the client
terminal; the client terminal including

a first storage that stores image data of at least
a partial image, an area parameter decider that
decides an area parameter representing posi-
tion and size of the display area in the image
being displayed according to the request signal
of display area movement,

a display image processor that draws an image
of the display area by using image data that is
defined by the area parameter and is necessary
for display and outputs the image to a display
device if the image data necessary for display
is stored in the first storage,

an operation information transmitter that se-
quentially transmits information relating to
movement of the display area to the server, and
a data reproducer that reproduces data of an
image transmitted from the server and outputs
the data to the display device if the image data
necessary for display is not stored in the first
storage;

the serverincluding a second storage that stores
at least image data that is not stored in the first
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storage, and

a data transmitter that transmits, to the client
terminal, data of an image of the display area
drawn by using image data stored in the second
storage based on the information relating to
movement of the display area transmitted from
the operation information transmitter.

The image display system according to claim 1,
wherein the first storage and the second storage
store, in association with the image data, a link set-
ting file in which information relating to a link area
for switching display to a different image when the
display area arrives at the link area while an image
is being displayed and an image after switching is
set,

if data of the image after switching set in the link
setting file associated with data of the image being
displayed is stored in the first storage, the display
image processor of the client terminal draws an im-
age of the display area after switching by using the
data of the image and outputs the image to the dis-
play device, and

if the data of the image after switching is not stored
in the first storage, the data transmitter of the server
converts the area parameter to an area parameter
in the image after switching and

transmits the data of the image of the display area
in the image.

The image display system according to claim 1 or 2,
wherein the operation information transmitter of the
client terminal starts transmission of the information
relating to movement of the display area when the
display area defined by the area parameter arrives
ata predetermined range including an area requiring
image data that is not stored in the first storage, and
the data transmitter of the server transmits the data
of the image to the client terminal when the display
area exists in the area requiring image data that is
not stored in the first storage.

The image display system according to claim 2,
wherein the operation information transmitter of the
client terminal starts transmission of the area param-
eterwhen the display area arrives at a switching area
of a predetermined range including a link area that
is set in the link setting file and whose data of the
image after switching is not stored in the first storage,
and

the server further includes a link determiner that de-
tects arrival of the display area defined by the area
parameter at a link area whose data of the image
after switching is not stored in the first storage,
and

the data transmitter transmits the data of the image
to the clientterminalwhen the link determiner detects
arrival of the display area at the link area.
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5.

The image display system according to claim 4,
wherein image data stored in the first storage has a
hierarchical structure made by hierarchizing a plu-
rality of image data representing one image with dif-
ferent resolutions in resolution order, and

setting of the link area in the link setting file includes
setting of resolution and resolution in a predeter-
mined range including resolution of the link area is
included in the switching area.

The image display system according to claim 4 or 5,
wherein the link determiner of the server further de-
tects arrival of the display area at a link area whose
data of the image after switching is stored in the first
storage,

the data transmitter stops transmission of data when
the link determiner detects arrival of the display area
at the link area in a situation in which the data trans-
mitter is transmitting the data of the image of the
display area to the client terminal, and

when data transmission from the data transmitter
stops, the display image processor of the client ter-
minal draws an image of the display area by using
the data of the image after switching stored in the
first storage and outputs the image to the display
device.

The image display system according to claim 3,
wherein the first storage of the client terminal stores
server information in which an area requiring image
datathatis notstoredin the firststorage is associated
with identification information of a server capable of
transmitting data of an image of the display area
drawn by using the image data that is not stored in
the first storage,

and

the operation information transmitter transmits the
information relating to movement of the display area
to a server whose identification information is de-
scribed in the server information.

The image display system according to claim 2 or 4,
wherein the data of the image after switching set in
the link setting file includes moving image data.

An information processing device that performs dis-
play and moves a display area in an image being
displayed according to a request signal of display
area movement, the information processing device
comprising:

a storage that stores image data of at least a
partial image;

an area parameter decider that decides an area
parameter representing position and size of the
display area in the image being displayed ac-
cording to the request signal of display area
movement;
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a display image processor that draws an image
of the display area by using image data that is
defined by the area parameter and is necessary
for display and outputs the image to a display
device if the image data necessary for display
is stored in the storage;

an operation information transmitter that se-
quentially transmits information relating to
movement of the display area to a server con-
nected via a network; and

a data reproducer that reproduces data of the
image of the display area drawn based on the
information relating to movement of the display
area to be transmitted by the server and outputs
the data to the display device if the image data
necessary for display is not stored in the storage.

10. A server comprising:

an operation information receiver that acquires
information relating to movement of a display
area from a client terminal that is connected via
a network and performs display and moves the
display area in an image being displayed ac-
cording to a request signal of display area move-
ment;

a storage that stores at least image data that is
not stored in a storage device of the client ter-
minal; and

a data transmitter that transmits, to the client
terminal, data of an image of the display area
drawn by using image data stored in the storage
if image data that is defined by the information
relating to movement of the display area and is
necessary for display is not stored in the storage
device of the client terminal.

11. Animage processing method to perform display and
move a display area in an image being displayed
according to a request signal of display area move-
ment in an information processing device, the image
processing method comprising:

a step of deciding an area parameter represent-
ing position and size of the display area in the
image being displayed according to the request
signal of display area movement;

a step of drawing an image of the display area
by using image data that is defined by the area
parameter and is necessary for display and
outputting the image to a display device if the
image data necessary for display is stored in a
storage of the information processing device;
a step of sequentially transmitting information
relating to movement of the display area to a
server connected to the information processing
device via a network; and

a step of reproducing data of the image of the
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display area drawn based on the information re-
lating to movement of the display area to be
transmitted by the server and outputting the data
tothe display device if the image data necessary
for display is not stored in the storage of the in-
formation processing device.

12. A computer program for causing a computer to re-
alize afunction to perform display and move a display
area in an image being displayed according to a re-
questsignal of display area movement, the computer
program causing the computer to realize:

a function to decide an area parameter repre-
senting position and size of the display area in
the image being displayed according to the re-
quest signal of display area movement;

a function to draw an image of the display area
by using image data that is defined by the area
parameter and is necessary for display and
output the image to a display device if the image
data necessary for display is stored in a storage
device inside the computer;

a function to sequentially transmit information
relating to movement of the display area to a
server connected via a network; and

a function to reproduce data of the image of the
display area drawn based on the information re-
lating to movement of the display area to be
transmitted by the server and output the data to
the display device if the image data necessary
for display is not stored in the storage device
inside the computer.

13. A computer program for causing a computer to re-
alize:

a function to acquire information relating to
movement of a display area from a client termi-
nal that is connected via a network and

performs display and moves the display area in
animage being displayed accordingtoarequest

signal of display area movement; and

a function to transmit, to the client terminal, data
of an image of the display area drawn by using
image data stored in an inside storage device if
image data that is defined by the information re-
lating to movement of the display area and is
necessary for display is not stored in a storage
device of the client terminal.

14. A recording medium in which a computer program
for causing a computer to realize a function to per-
form display and move a display area in an image
being displayed according to a request signal of dis-
play area movement is recorded, the computer pro-
gram causing the computer to realize:
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a function to decide an area parameter repre-
senting position and size of the display area in

the image being displayed according to the re-
quest signal of display area movement;

a function to draw an image of the display area %
by using image data that is defined by the area
parameter and is necessary for display and out-

put the image to a display device if the image
data necessary for display is stored in a storage
device inside the computer; 10
a function to sequentially transmit information
relating to movement of the display area to a
server connected via a network; and

a function to reproduce data of the image of the
display area drawn based on the informationre- 75
lating to movement of the display area to be
transmitted by the server and output the data to

the display device if the image data necessary

for display is not stored in the storage device
inside the computer. 20

15. A recording medium in which a computer program
is recorded, the computer program causing a com-
puter to realize:
25
a function to acquire information relating to
movement of a display area from a client termi-
nal that is connected via a network and
performs display and moves the display area in
animage being displayed accordingtoarequest 30
signal of display area movement; and
a function to transmit, to the client terminal, data
of an image of the display area drawn by using
image data stored in an inside storage device if
image data that is defined by the informationre- 35
lating to movement of the display area and is
necessary for display is not stored in a storage
device of the client terminal.
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